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Elimination of virus-specific cytotoxic T cells in the 
liver. Dennert Gunther 
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Immunology, USC/Norris Comprehensive Cancer Center, 
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Immune responses in the liver have been studied for 
more than three decades, raising intriguing questions but 
providing few definitive answers. Many observations 
pertaining to immunity in this organ are unexpected and 



some of them even contradictory: parenchymal cells in the 
liver are readily accessible to circulating 
lymphocytes and may function as antigen-presenting 
cells (*APC*), yet antigens expressed in the liver often 
fail to induce responses and may cause systemic 
tolerance. There are rare lymphocyte classes in the liver, 
yet reasons why these cells reside in this organ and why 
immune responses are often poor remain to be elucidated. 
Here one of the central questions in immune 
responses in the liver is discussed (i.e., the ability of 
the adaptive T-cell-mediated immune response to clear 
a virus infection). An attempt is made to explain the 
intriguing observation that non-self -antigens expressed 
in the liver may induce unresponsiveness. It is shown that 
cell-mediated immunity to a viral infection is terminated, 
coincident with cell death of virus-specific cytotoxic 
T-lymphocytes (CTL) early after infection. Death of CTL 
is shown to involve interaction of Fas with *Fas* 
*ligand*, pointing to fratricide between activated CTL. 
The observation that T-cell death is inhibitable by 
injection of interleuken-2 is interpreted to point to a 
mechanism involving insufficient stimulation of T cells in 
conjunction with a death signal by Fas. The hypothesis 
is put forward that antigen presentation by 
unconventional *APC* in the liver leads to T-cell 
activation, in turn inducing lytic activity and expression 
of Fas and FasL on CTL. CTL then commit fratricide, 
aided by insufficient cytokine production and resulting 
in clonal elimination of virus-specific T cells and induction 
of tolerance. 
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Synergistic anti-tumor responses after 
administration of agonistic antibodies to CD40 and 
IL-2: coordination of dendritic and CD8+ cell responses. 

Murphy William J; Welniak Lisbeth; Back Timothy; 
Hixon Julie; Subleski Jeff; Seki Naoko; Wigginton Jon 
M; Wilson Susan E; Blazar Bruce R; Malyguine Anatoli 
M; Sayers Thomas J; Wiltrout Robert H 
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States) Mar 1 2003, 170 (5) p2727-33, ISSN 
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In cancer, the coordinate engagement of 
professional *APC* and Ag-specific cell-mediated 



effector cells may be vital for the induction of effective 
antitumor responses. We speculated that the 
enhanced differentiation and function of dendritic 
cells through CD40 engagement combined with IL-2 
administration to stimulate T cell expansion would act 
coordinately to enhance the adaptive immune response 
against cancer. In mice bearing orthotopic metastatic 
renal cell carcinoma, only the combination of an 
agonist Ab to CD40 and IL-2, but neither agent 
administered alone, induced complete regression of 
metastatic tumor and specific immunity to subsequent 
rechallenge in the majority of treated mice. The 
combination of anti-CD40 and IL-2 resulted in 
significant increases in dendritic cell and CD8(+) T 
cell number in advanced tumor-bearing mice compared 
with either agent administered singly. The antitumor 
effects of anti-CD40 and IL-2 were found to be 
dependent on CD8(+) T cells, IFN-gamma, IL-12 p40, 
and *Fas* *ligand*. CD40 stimulation and IL-2 may 
therefore be of use to promote antitumor responses in 
advanced metastatic cancer. 
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Reduction of antiviral CD8 lymphocytes in vivo with 
dendritic cells expressing *Fas* * I igand*- increased 
survival of viral (lymphocytic choriomeningitis virus) 
central nervous system infection. 

Wolfe Tom; Asseman Chrystelle; Hughes Anna; Matsue 
Hiroyuki; Takashima Akira; von Herrath Matthias G; et al 

Division of Immune Regulation, La Jolla Institute 
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In vivo administration of *APC* expressing *Fas* 
*l igand* (Fas-L(+) dendritic cells (DCs)) has shown 
promise in dampening allergic reactions and transplant 
rejection. Since the effect in these studies was mainly on 
CD4 lymphocytes, our goal was to evaluate the ability of 
such killer DCs to eliminate antiviral CD 8 lymphocytes 
and in this way ameliorate viral immunopathology or, 
conversely, impede viral clearance. Intravenous 
administration of Fas-L(+) DCs resulted in a 50% 
reduction of lytic CD8 precursors following 
intracerebral infection with lymphocytic choriomeningitis 
virus (LCMV), and accordingly, immunopathology and 
survival of LCMV meningitis were improved, whereas viral 



clearance remained unaffected. In transfer studies 
the effect of the Fas-L(+) DCs was only quantifiable on 
experienced, not naive, CD8 lymphocytes. Importantly, 
loading of Fas-L(+) DCs with viral Ag before therapy was 
not necessary to achieve this effect, indicating that 
no n-LCMV- infected Fas-L(+) DCs acquired viral Ag 
during acute LCMV infection in vivo. Our studies 
delineate important aspects for the clinical use of 
Fas-L(+) DCs in vivo. One should expect that they 
acquire viral Ags and suppress antiviral CD8 responses to 
some degree when given while an acute infection is 
ongoing. In terms of safety it is encouraging that 
resolution of the infection, at least in the case of LCMV, 
is not inhibited. 
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Effective treatment of established mouse 
collagen-induced arthritis by systemic administration of 
dendritic cells genetically modified to express FasL. 

Kim Seon Hee; Kim Sunyoung; Oligino Thomas J; Robbins 
Paul D; et al Department of Molecular Genetics and 
Biochemistry, University of Pittsburgh School of 
Medicine, Pittsburgh, Pennsylvania 15261, USA. 
Molecular therapy - the journal of the American Society 
of Gene Therapy ( United States) Nov 2002, 6 (5) 
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Previous reports have demonstrated the ability of 
antigen-presenting cells (*APCs*), genetically modified to 
express *Fas* *ligand* (FasL), to inhibit T-cell 
responses through the induction of apoptosis of 
antigen-specific T cells. Here we have examined the 
ability of primary mouse bone marrow-derived dendritic 
cells (DCs), genetically modified by adenoviral infection to 
express FasL, to inhibit progression of established 
collagen-induced arthritis (CIA) in DBA/1 mice. 
Systemic injection of DC/FasL into mice with 
established CIA resulted in substantial disease 
amelioration as determined by analysis of paw swelling, 
arthritic index, and number of arthritic paws. 
Moreover, a single injection of DC/FasL resulted in 
extended suppression of disease. We also demonstrate 
that treatment of arthritic mice with DC/FasL 
suppressed interferon-gamma (IFN-gamma) production 
from spleen-derived lymphocytes and reduced T-cell 
proliferation following collagen stimulation without 
affecting the levels of anti-collagen antibody isotypes. 
These results demonstrate that systemic administration 
of DC/FasL is able to suppress collagen-reactive T cells. 



resulting in effective and sustained treatment of 
established CIA. 
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Specific deletion of autoreactive T cells by 
adenovirus-transfected, *Fas* *ligand*-producing 
antigen-presenting cells. Zhan Huang-Ge; Mountz John 
D; Fleck Martin; Zhou Tong; Hsu Hui-Chen; et al 

Department of Medicine, University of Alabama at 
Birmingham, 35294, USA. Immunologic research (United 
States) 2002, 26 (1-3) p235-46, ISSN 0257-277X 
Journal Code: 8611087 
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Immune privilege is a unique strategy developed in 
several internal organs that can prevent the 
development of immune attack against these vital organs. 
One critical mechanism of immune privilege is utilization 
of Fas/FasL-mediated apoptosis to delete the invading 
T cells at the immune privilege sites. In this article, 
we describe the development and application of a 
unique cell-gene therapy to correct defective 
FasL-mediated apoptosis and autoimmune disease in 
autoimmune mice. This cell-gene therapy strategy using 
antigen-presenting cells (*APCs*) to express FasL is not 
only a therapeutic tool, but also has allowed us to 
understand the complexity of T cell regulation and 
the concept of eliminating T cells in the spleen, lymph 
node, or elsewhere in vivo to regulate the homeostasis of 
the peripheral T cell response. In this regard, the 
FasL-expressing *APCs* can be considered as 
circulating and regulatable immune privilege sites. Our 
studies provide substantial evidence that 
FasL-expressing *APCs* can be introduced exogenously 
without liver toxicity to eliminate infiltrating T cells 
and prevent the development of immune attack in lung, 
liver, kidney, joint, and salivary gland. Therefore, given 
the hazardous potential of persistent T cell invasion at 
the local inflammatory site, it is tempting to speculate 
that such an endogenous control mechanism occurs 
normally in vivo to limit a chronic T cell inflammatory 
response. 
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Fas/*Fas* *ligand* -mediated elimination of 



antigen-bearing Langerhans cells in draining lymph nodes. 

Kawamura T; Azuma M; Kayagaki N; Shimada S; Yagita H; 
Okumura K Department of Immunology, Juntendo 
University School of Medicine, Tokyo 113, Japan. 

British journal of dermatology (ENGLAND) Aug 1999, 
141 (2) p201-5, ISSN 0007-0963 Journal Code: 
0004041 
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Epidermal Langerhans cells (LC) are potent 
antigen-presenting cells ( *APC* ) that play a crucial 
part in initiating cutaneous immune responses. Although 
functional roles of LC as *APC* in the draining lymph 
node have been well investigated, little is known about 
the fate of LC after the antigen presentation to T 
cells. In this report, we demonstrate that 
antigen-bearing LCthat migrated into the draining lymph 
nodes and were identified as fluorescent cells after 
skin painting with fluorescein isothiocyanate also 
expressed the Fas antigen. Clearance of the 
antigen-bearing LC was significantly delayed and the 
ratio of dead cells was reduced in Fas-deficient Ipr 
and *Fas* *ltgand* (FasL)-def icient gld mice at 2 
days after skin painting, suggesting the involvement of 
a Fas/ FasL- mediated pathway in the elimination of 
antigen-bearing LC in draining lymph nodes. These 
results suggest that a substantial population of LC 
after antigen presentation may undergo 
Fas/FasL-mediated apoptosis and that the elimination 
of active *APC* may be important for preventing excess 
immune responses. 
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Induction of specific T cell tolerance by *Fas* 
*ligand* -expressing antigen-presenting cells. 

Zhang H G; Su X; Liu D; Liu W; Yang P; Wang Z; Edwards 
C K; Bluethmann H; Mountz J D; Zhou T 

Division of Clinical Immunology and Rheumatology, 
University of Alabama, Birmingham, AL 35294, USA. 

Journal of immunology (Baltimore, Md. - 1950) 
(UNITED STATES) Feb 1 1999, 162 (3) pl423-30, 
ISSN 0022-1767 Journal Code: 2985117R 
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Autocrine interaction of Fas and *Fas* *ligand* 
leads to apoptosis of activated T cells, a process 
that is critical for the maintenance of peripheral T 
cell tolerance. Paracrine interactions of *Fas* *ligand* 



with T cells also may play an important role in the 
maintenance of tolerance, as *Fas* *ligand* can 
create immune-privileged sites and prevent graft 
rejection by inducing apoptosis in T cells. We surmised 
that MPCs* that express *Fas* *ligand* might directly 
induce apoptosis of T cells during presentation of Ag to 
the T cells, thus inducing Ag-specif ic, systemic T cell 
tolerance. Here, we show that profound, specific T cell 
unresponsiveness to alloantigen was induced by 
treatment of H-2k mice with H-2b MPCs* that 
expressed *Fas* *ligand* and that profound T cell 
unresponsiveness specific for the H-Y Ag was induced by 
treatment of H-2Db/H-Y TCR transgenic female mice 
with H-2Db/H-Y MPCs* that expressed *Fas* *ligand*. 
The induction of this systemic T cell tolerance 
required the expression of *Fas* *ligand* on the MPCs* 
as well as the expression of Fas on the T cells. The 
tolerance was restricted to the Ag presented by the 
MPCs* . The rapid and profound clonal deletion of the 
Ag-specif ic, peripheral T cells mediated by the *Fas* 
*ligand*-expressing MPCs* contributed to the 
induction of tolerance. These findings demonstrate 
that Ag-specif ic T cell tolerance can be induced by 
MPCs* that express *Fas* *ligand* and suggest a 
novel function for MPCs* in the induction of T cell 
apoptosis. Furthermore, they indicate a novel 
immunointervention strategy for treatment of graft 
rejection and autoantigen-specif ic autoimmune diseases. 
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Perforin/*Fas*-*ligand* double deficiency is 

associated with macrophage expansion and severe 

pancreatitis. 
Spielman J; Lee R K; Podack E R 

Department of Microbiology and Immunology, University 
of Miami School of Medicine, FL 33136, USA. 

Journal of immunology (Baltimore, Md. - 1950) 
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We report that perforin/*Fas*-*ligand* 
double-deficient mice die early of severe pancreatitis. 
Female mice, in addition, are infertile and suffer from 
hysterosalpingitis. Tissue destruction is accompanied 
by infiltration with Mac-1 (CDllb)-positive 
monocytes/macrophages, Mac-1 -positive T cells, and 
expansion of CD8+ T cells. In vivo inactivation of 
monocytes/macrophages by carrageenan reverses 
disease progression and restores fertility of female 



mice. Perforin/*Fas*-*ligand* double-deficient CD4+ or 
CD8+ CTL are unable to lyse cognate-activated 
macrophages, and therefore are unable to mediate 
negative feedback regulation by lysis of MPCs* , 
thereby preventing further T cell activation. These 
studies demonstrate a novel role for perforin in 
homeostatic regulation of the immune response. 
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TNF-alpha and IFN-gamma render microglia 
sensitive to *Fas* *ligand* -induced apoptosis by 
induction of Fas expression and down-regulation of 
Bcl-2 and Bcl-xL. 

Spanaus K S; Schlapbach R; Fontana A 

Department of Internal Medicine, University Hospital 
Zurich, Switzerland. European journal of immunology 
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The immune response in the central nervous system 
(CNS) involves microglial cells which represent 
intraparenchymal antigen-presenting cells (MPC* ). To 
control immune effector mechanisms it may be required 
to induce apoptosis of MPC* and thereby limit 
reactivation of T cells that have invaded the CNS. In 
the present study we investigated the susceptibility of 
primary murine microglia and of the murine microglial 
cell line BV-2 to undergo Fas-mediated apoptosis. 
Whereas resting microglia are resistant to *Fas* 
*ligand* (FasL) treatment, induction of FasL-medtated 
apoptosis was achieved by treatment with TNF-alpha 
or IFN-gamma. The effect of these cytokines was 
paralleled by up-regulation of Fas expression and 
down-regulation of Bcl-2 and Bcl-xL but not Bax. 
Activation of microglia by TNF-alpha and IFN-gamma was 
also accompanied by increased amounts of mRNA for the 
apoptosis inhibitor FLIP, an effect which did not protect 
the cells from FasL-induced apoptosis. The FasL-induced 
cell death pathway in microglia involves reactive 
oxygen intermediates because the antioxidants 
N-acetylcysteine and glutathione interfere with induction 
of apoptosis. Surprisingly, microglia constitutively express 
FasL on the cell surface. However, blocking of 
endogenous Fas-FasL interaction with Fas-Fc fusion 
protein did .not enhance the survival of microglia, 
excluding the possibility of suicide or fratricide 
mechanisms. By their expression of FasL and their 
TNF-alpha/IFN-gamma-dependent sensitivity to the 
pro-apoptotic effect of exogenous FasL, microglial cells 
may influence the course of T cell-mediated diseases of 



the CNS. 
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Induction of specific T-cell tolerance by 
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presenting cells. Zhang H G; Liu D; Heike Y; Yang P; 
Wang Z; Wang X; Curiel D T; Zhou T; Mountz J D 

The University of Alabama at Birmingham, Department 
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A major problem associated with adenovirus gene 
therapy is the T cell-mediated immune response, which 
is elicited by inoculation of the adenovirus vector and 
leads to rapid clearance of the virus and loss of 
transgene expression. In this study, the immune response 
to adenovirus was prevented by induction of specific 
T-cell tolerance by pretreatment with 
adenovirus-infected antigen-presenting cells (*APC*) 
that express *Fas* *ligand* . Compared with 
control-treated mice, the tolerized mice showed 
prolonged expression of lacZ upon administration of 
AdCMVIaeZ 1 week after tolerance induction. In 
contrast to the control mice, the tolerized mice did not 
display proliferation of CD3+ T cells in the spleen in 
response to AdCMVIaeZ. Tolerance induction also was 
indicated by the lower production of interferon-gamma 
and interleukin-2 by peripheral T cells isolated from 
AdCMVIacZ-challenged tolerized mice than by 
AdCMVIacZ-challenged control-treated mice. The 
T-cell tolerance was specific for the adenovirus as the 
T-cell responses to irrelative murine cytomegalovirus 
remained unimpaired. Our results indicate that 
adenovirus-specif ic T-cell tolerance can be induced by 
*APCs* that coexpress *Fas* *ligand* and adenovirus 
antigens. We propose that this new strategy can be used 
to induce tolerance to adenovirus vector gene therapy 
with resultant prolonged expression of the transgene. 
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The immunology of corneal graft rejection. 

Rocha G; Deschenes J; Rowsey J J 

Department of Ophthalmology, Hospital San Jose de 
Monterrey-ITESM, Mexico. 
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Corneal transplantation is the most successful of organ 
transplants due to the fact that the eye is an 
immunologically privileged site, and the cornea is an 
immunologically privileged tissue. The factors responsible 
for this include presence of the blood-aqueous barrier, 
the avascularity of the cornea, the absence of classic 
antigen-presenting cells (*APCs*) in the central cornea, 
inhibitory factors in the aqueous humor, the phenomenon 
known as anterior chamber-associated immune 
deviation (ACAID), and the intraocular expression of 
*Fas* *ligand*. Loss of ocular immune privilege can 
occur with breaching of the blood-ocular barrier, 
corneal neovascularization, migration of classic *APCs* 
to the center of the cornea, loss of inhibitory factors in 
aqueous humor, abrogation of ACAID, and loss of *Fas* 
*ligand* expression within the anterior chamber. The 
purpose of this review is to analyze these events and how 
they relate to corneal graft rejection. A discussion on 
future research and therapeutic modalities is provided. 
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Ultraviolet light-induced immune tolerance is 
mediated via the Fas/ *Fas*-*ligand* system. 

Schwarz A; Grabbe 5; Grosse-Heitmeyer K; Roters B; 
Riemann H; Luger T A; Trinchieri G; Schwarz T 

Ludwig Boltzmann Institute for Cell Biology and 
Immunobiology of the Skin, Department of Dermatology, 
University Munster, Germany. Journal of immunology 
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Hapten sensitization through UV-exposed skin induces 
tolerance that is mediated via the induction of 
hapten-specif ic T suppressor cells. However, the detailed 
mechanisms underlying tolerance induction remain unclear 
to date. We show here that the apoptosis-related 
surface Ag Fas (APO-l,CD95) and its ligand, *Fas* 



*ligand* (FgsL) are critically involved, since 
Fas-deficient Ipr mice and FasL-def icient gld mice do 
not develop UV-induced tolerance. Adoptive transfer 
experiments revealed that the mediation of tolerance 
does not require the expression of Fas or FasL by the T 
suppressor cells but does require the expression of both 
molecules by the cells of mice receiving the T 
suppressor cells. To identify the mechanisms involved, 
the effect of suppressor cells on Ag-presenting 
dendritic cells (DC) was studied. Coincubation of 
hapten-pulsed DC with T cells that were obtained from 
UV-tolerized mice resulted in an enhanced death rate of 
DC, and this cell death was dependent upon Fas 
expression. The addition of IL-12, which recently was 
found to break established tolerance in vivo, prevented 
DC death. Moreover, IL-12 did not only rescue DC from T 
suppressor cell-induced death but also from apoptosis 
induced by rFasL, suggesting that IL-12 may interfere 
with the Fas/ FasL system. Together, these data 
indicate a crucial role for the Fas/FasL system in 
UV-induced tolerance, and suggest that UV-induced T 
suppressor cells may act by inducing the cell death of 
MPCs* via the Fas pathway. The ability of IL-12 to 
break established tolerance may be due to the 
prevention of DC death induced by T suppressor cells. 
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CD4+ and CD8+ T cells emerge from thymic selection 
expressing a TCR restricted by MHC class II (TCRII) 
and MHC class I (TCRI), and upon Ag stimulation develop 
respectively into Th and CTL effector cells. The 
influence of thymic differentiation and antigenic 
stimulation on the determination of T cell functions was 
studied, with CD4+ T cells expressing a transgenic TCRI 
that reacts with the class I alloantigen H-2K(b) in a 
CD8-independent fashion. Such T cells additionally 
express a TCR, probably TCRII, in which the 
transgenic TCR beta-chain is associated with 
endogenousiy rearranged TCR alpha-chains. Upon in 
vitro stimulation with H-2K(b)-expressing cells, both 
CD8+ and CD4+ transgenic TCR+ T cells developed into 



CTL capable of killing Ag-expressing target cells through 
a perf or in-dependent mechanism, and secreted IL-2 and 
IFN-gamma. *Fas* *ligand* -dependent killing could also 
be induced in both CD8+ and CD4+ in vitro stimulated T 
cells. The capacity to secrete IL-4 was restricted to the 
CD4+ T cells, however, suggesting that both 
CD8/CD4-shared and CD4-unique programs can be 
elicited by stimulation of CD4 T cells through a TCRI. 
Acquisition of CTL function was also induced upon 
class II alloantigen stimulation through the 
endogenousiy rearranged TCRII, which represents a 
polyclonal set of TCRs. IL-2, IFN-gamma, and after 
rest imulat ion, IL-4, were also produced. Thus: 1) events 
associated with intrathymic selection influence the gene 
program activated in response to the same TCRI/*APC* 
interaction; and 2) CD4+ T cells expressing a TCRI and a 
TCRII can activate the same gene program after 
engagement of either one of these TCRs. 
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Induction of anergy and deletion due to apoptosis 
are two of the mechanisms involved in peripheral 
tolerance. To clarify the relationship between these two 
phenomena we have used an in vitro system of T cell Ag 
presentation. The recognition of Ag displayed by MHC 
class II-expressing T cells (T-*APC* ) induces partial 
signals in Ag-specif ic T cell clones. This leads to a 
blunted intracellular calcium flux, and the T cells become 
unable to proliferate in response to further challenge 
with professional *APC*. These T cells are unable to 
produce IL-2, but retain the ability to release IL-4. In 
the present study, we report that for some T cell 
clones, the predominant outcome of Ag recognition on T 
cells is cell death. For susceptible T cell clones, the 
number of cells that die is proportional to the peptide 
concentration. This cell death resulted from Fas/Apo-1 
(CD95)/*Fas*-*ligand* interactions between the T 
cells, in that *Fas* *ligand* expression was detected 
following overnight culture of T cells with T-MPC* and 



neutralizing anti-CD95 Ab protected from death. Most 
notably, following anti-CD95-mediated protection 
from apoptosis, the rescued T cells remained unable to 
respond to rechallenge with Ag-pulsed, professional 
*APC*. These data suggest that anergy and apoptosis can 
be separated as consequences of partial T cell signaling. 
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Stimulation of T cells with bacterial superantigens has 
several distinct functional outcomes including 
proliferation, anergy and apoptosis. At present however, 
the mechanisms that dictate whether activation, anergy, 
or apoptosis predominate are unclear. In this study we 
have investigated the effects of superantigen 
presentation to mature superantigen-reactive human 
T-cell lines. Despite expressing major 
histocompatibility complex (MHC) class II molecules, 
these lines failed to proliferate in response to 
superantigen in the absence of antigen-presenting cells 
(*APC*) but proliferated when minimal *APC* were added. 
In the absence of *APC* a significant proportion of the 
T cells underwent apoptosis. This response was rapid, 
antigen dependent and largely abolished by the addition 
of cyclosporin A. Interestingly the response was not 
blocked by the addition of a number of antibodies to cell 
surface molecules including MHC class II and 
intracellular adhesion molecule-1. Using both a bioassay 
and messenger RNA analysis we were able to 
demonstrate that stimulation of these T cells with 
superantigen resulted in the induction of 
*Fas*-*ligand* expression on the T cells and 
furthermore, the ability of these cells to induce 
apoptosis was inhibited by the addition of blocking Fas 
antibodies as well as a Fas-Fc fusion protein. These data 
demonstrate that stimulation of T cells with 
staphylococcal enterotoxin B induces expression of 
*Fas*-*|igand* resulting in T-cell apoptosis; however, 
the final outcome of proliferation or apoptosis is 
determined by the presence of *APC*. 
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It is now well established that CD4+ T cells can 
express cytotoxic activity. This type of cell-mediated 
cytotoxicity is associated with the Thl-, but not with 
the Th2-phenotype. While the activation of CD4+ CTL is 
MHC class II-restricted, the effector phase, i.e. the 
target cell killing is unrestricted and antigen 
non-specific. In analogy to CD8+ CTL, CD4-mediated 
target cell death is by DNA fragmentation. However, 
the molecular mechanism of killing differs from 
CD8-mediated lysis. Thus, CD4+ CTL preferentially lyse 
their targets via Fas-*Fas* *ligand* interaction, 
whereas the major cytotoxic effect of CD 8+ CTL is by 
granule exocytosis, i.e. perforin and granzymes. Although 
CD8+ CTL can also express the FasL, their lytic activity 
through interaction with Fas is of less importance. 
Likewise, some CD4+ CTL may also kill by 
perforin/granzymes activity, but this pathway is of 
minor significance. The aims of CD8- or CD4-mediated 
lysis are also different. Thus, the major task of CD8+ 
CTL which recognize and kill their targets in the 
context of MHC class I molecules, is the lysis of 
virally infected cells and battling against tumor cells. 
CD4+ CTL, on the other hand, have an immunomodulatory 
role. Thus, they preferentially eliminate activated MHC 
class II-positive cells, i.e. *APC*, be they 
monocytes /macrophages, B cells or T cells. They may lyse 
these cells in order to prevent an overreaction of the 
ongoing immune response or in order to remove 
potentially hazardous cells upon completion of the 
immune response. The Fas-FasL pathway is particularly 
suitable for this task as myeloid or lymphoid cells express 
Fas only if activated, while FasL is preferentially 
expressed on activated CD4+ Thl cells. Moreover, 
activated T cells eliminate themselves by the 
Fas-mediated pathway. Whether this happens by 
fratricide only, or also by suicide or both is open. 
Moreover, CD4+ CTL are particularly suitable for killing 
tumor cells as well, as they are efficient effectors in 
bystander lysis in contrast to CD8+ CTL. On the other 
hand, the non-specific killing via Fas-FasL interaction, 
which is an important reason for the bystander lysis, may 
have unwanted effects in that cells which should not 
be eliminated could be killed. Such reactions affecting 
various organs and cells, e.g. the liver, thyroid or islet 
cells of the pancreas could be an explanation for certain 



autoimmune diseases. 
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The MHC class II transactivator (CIITA) is a critical 
regulator of MHC class II genes and other genes 
involved in the Ag presentation pathway. CIITA-def icient 
mice lack MHC class II expression on almost all *APCs*. 
In this study, we show that these mice also have 
aberrant *Fas* *ligand* expression on both CD4 T 
cells and B cells. We found that *Fas* *ligand* 
expression was greatly increased on CIITA-def icient CD4 

T cells during the Thl differentiation process. 
However, both CIITA-def icient and control Thl 
effector cells up-regulated *Fas* *ligand* to similar 
levels if cells were reactivated. The introduction of 
CIITA into primary CD4 T cells via retroviral infection 
resulted in a reduction in the level of *Fas* *ligand* 
and delay in apoptosis after activation. Interestingly, 
activated B cells from the CIITA-def icient mice also 
showed increased levels of *Fas* *ligand* that could be 
to some degree inhibited by the introduction of IL-4. 
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Collagen II (Cll)-induced arthritis in DBA/lj mice is 
mediated by both Cll-reactive T cells and anti-CII 
Ab-producing B cells. To determine the relative role of 
these processes in the development of arthritis, we 
specifically eliminated Cll-reactive T cells by treating 
the mice with CH-pulsed syngeneic macrophages that 
had been transf ected with a binary adenovirus system. 
These macrophages express murine *Fas* *ligand* in a 
doxycycline-inducible manner with autocrine suicide 
inhibited by concomitant expression of p35. The mice 
were treated i.v. with four doses of CII-MPC* 
-AdFasLp35Tet or a single dose of AdCMVsTACI (5 x 
10(9) PFU), or both simultaneously, beginning 2 wk after 
priming with CII in CFA. Treatment with CII-MPC* 
-AdFasLp35Tet alone or in combination with a single 
dose of AdCMVsTACI prevented the development of 
CH-induced arthritis and T cell infiltration in the joint. 
The elimination of T cells was specific in that a normal T 
cell response was observed on stimulation with OVA 
after treatment with CII-*APC*-AdFasLp35Tet. 
Treatment with AdCMVsTACI alone prevented 
production of detectable levels of circulating anti-CII 
autoantibodies and reduced the severity of arthritis but 
did not prevent its development. These results indicate 
that the Cll-reactive T cells play a crucial role in the 
development of Cll-induced arthritis and that the 
anti-CII Abs act to enhance the development of 
Cll-induced arthritis. 
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The Tec family tyrosine kinase, IL-2-inducible T cell 
kinase (Itk), plays an important role in TCR signaling. 
Studies of T cells from Itk-def icient mice have 
demonstrated that Itk is critical for the activation 



of phospholipase-Cgammal, leading to calcium 
mobilization in response to TCR stimulation. This 
biochemical defect results in reduced IL-2 production by 
Itk-def icient T cells. To further characterize the 
downstream effects of the Itk deficiency, we crossed 
Itk-/- mice to a TCR-transgenic line and examined T cell 
responses to stimulation by peptide plus *APC*. These 
studies show that Itk is required for maximal activation 
of early growth responses 2 and 3 and *Fas* *ligand* 
transcription after TCR stimulation. These 
transcriptional defects lead to reduced 
activation-induced cell death of stimulated Itk-/- T 
cells, both in vitro and in vivo. Together these studies 
define an important role for Itk in TCR signaling, leading 
to cytokine gene expression and activation- induced cell 
death. 
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The infiltration of breast carcinomas with lymphoid 
cells has often been interpreted as an indication of an 
active immune response against the tumour and, thus, a 
favourable prognostic sign. Several studies have, 
however, cast doubt on this assumption. In situ breast 
carcinomas are more common than invasive cancers, and 
it may be speculated that immune surveillance plays a 
role in preventing some localized cancers from 
becoming invasive. A secondary type of immune 
surveillance might be implicated in the long persistence 
of dormant breast carcinoma cells in the bone marrow. 
Breast cancer cells can carry tumor-associated 
antigens, particularly MUC1. These may elicit specific 
antibody responses, but there is less evidence for a 
cytotoxic T lymphocyte (CTL) response. There are 
indications that professional antigen-presenting cells 
(*APC*) may be present and active at the edges of 
breast tumours. Breast cancer cells may also interact 
directly with macrophages and natural killer (NK) cells. In 
terms of immune effector mechanisms in breast 
cancer, the communication with potential effector cells 
is likely to be often faulty because of altered 
expression of HLA class I molecules. Pleiotrophic 
cytokines are frequently present and could have a variety 



of effects ranging from growth inhibition to stimulated 
proliferation, loss of cell adhesion and activation of 
matrix-degrading enzymes. *Fas* *ltgand* is unlikely to 
play a role in the immune evasion of breast cancer. 
There is thus evidence for a variety of immune reactions 
to breast cancer. It is possible that they mediate some 
form of surveillance, but growing, invasive tumours have 
escape routes and may even use cytokines to their 
advantage. 
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OBJECTIVE: To determine whether defective T cell 
apoptosis is associated with the development of a 
chronic arthritis subsequent to mycoplasma infection, 
and to determine whether deletion of T cells can 
prevent the development of this arthritis. METHODS: 
B6 wild-type (B6-+/+), B6-lpr/lpr, and B6-gld/gld mice 
were infected with Mycoplasma pulmonis. The severity of 
lymphocytic infiltration and joint damage was evaluated, 
and the degree of recovery of viable mycoplasma from 
the spleen and joints was determined. Antigen-presenting 
cells derived from Fas mutant Ipr mice (lpr-*APC*) were 
transfected ex vivo with an adenovirus (Ad) vector to 
yield Ipr- *APC* expressing high levels of *Fas* *ligand* 
(lpr-*APC* -AdFasL), which in turn were transferred 
intraperitoneally into M pulmonis-infected B6-gld/gld 
mice. The development of arthritis subsequent to M 
pulmonis infection and the induction of apoptosis of cells 
within the synovial tissue and lymph nodes of 
lpr-*APC*-AdFasL-treated B6-gld/gld mice were 
determined. RESULTS: Infection of B6-lpr/lpr and 
B6-gld/gld mice with M pulmonis resulted in an 
acute-phase inflammation of the synovium that later 
developed into a chronic erosive arthritis. Similar 
infection of B6-+/+ mice resulted only in an acute joint 
inflammatory response that resolved. Chronic arthritis 
in B6-gld/gld mice and B6-lpr/lpr was not due to 
persistent infection, since there were no differences in 



the rates of clearance of M pulmonis from the joints of 
B6-gld/gld or B6-lpr/lpr mice compared with B6-+A 
mice. Treatment of infected B6-gld/gld mice with Ipr- 
*APC*-AdFasL resulted in a significantly decreased 
incidence of chronic arthritis that was associated with 
a decrease in lymph node T cells, but not with apoptosis 
of synovial T cells or fibroblasts. CONCLUSION: 
Defective Fas/FasL-mediated apoptosis of T cells is an 
important factor that rendered arthritis-resistant B6 
mice susceptible to the development of a chronic erosive 
arthritis subsequent to mycoplasma infection. In vivo 
Ipr-MPC* -AdFasL cell-gene therapy is a safe and 
effective method for inhibiting the development of this 
arthritis. 
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B cells can serve dual roles in modulating T cell immunity 
through their potent capacity to present Ag and induce 
regulatory tolerance. Although B cells are necessary 
components for the initiation of spontaneous T cell 
autoimmunity to beta cell Ags in nonobese diabetic (NOD) 
mice, the role of activated B cells in the autoimmune 
process is poorly understood. In this study, we show that 
LPS-activated B cells, but not control B cells, express 
*Fas* *ligand* and secrete TGF-beta. Coincubation of 
diabetogenic T cells with activated B cells in vitro leads 
to the apoptosis of both T and B lymphocytes. 
Transfusion of activated B cells, but not control B cells, 
into prediabetic NOD mice inhibited spontaneous Thl 
autoimmunity, but did not promote Th2 responses to 
beta cell autoantigens. Furthermore, this treatment 
induced mononuclear cell apoptosis predominantly in the 
spleen and temporarily impaired the activity of 
*APCs* . Cotransfer of activated B cells with 
diabetogenic splenic T cells prevented the adoptive 
transfer of type I diabetes mellitus (T1DM) to NOD/scid 
mice. Importantly, whereas 90% of NOD mice treated 
with control B cells developed T1DM within 27 wk, <20% 



of the NOD mice treated with activated B cells 
became hyperglycemic up to 1 year of age. Our data 
suggest that activated B cells can down-regulate 
pathogenic Thl immunity through triggering the apoptosis 
of Thl cells and/or inhibition of *APC* activity by the 
secretion of TGF-beta. These findings provide new 
insights into T-B cell interactions and may aid in the 
design of new therapies for human T1DM. 
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Macrophages play a central role in establishing a 
specific immune response by acting as professional 
antigen presenting cells (*APC*) for T cells leading to a 
vigorous immune response. In order to analyze if Herpes 
simplex Virus (HSV) type 1 infection might affect the 
macrophage *APC* -function, monocyte-derived human 
macrophages were infected with HSV-1 strain F in 
vitro, Cocultures with allogeneic T cells revealed a 
strongly impaired stimulatory capacity of HSV-infected 
macrophages compared to uninfected controls which was 
not owing to a productive viral infection in macrophages. 
An increased expression of *Fas* *ligand* 
(FasL/CD95L) was detected in HSV-infected 
macrophages by FACS analysis. Although the majority 
of the macrophages expressed high levels of Fas 
(CD95/Apo-l), the HSV-induced upregulation of FasL 
did not result in an increased autocrine apoptosis of 
macrophages which might be related to endogenous 
expression of the apoptosis inhibitor FLICE inhibitory 
protein (FLIP). However, substantial apoptosis occurred 
in peripheral T cells as well as Fas-sensitive Jurkat T 
cells when cocultured with HSV-infected macrophages. 
These findings suggest that the paracrine killing of 
activated T cells by FasL expressing *APC* might be a 
novel strategy of immune evasion by HSV. 
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We describe a strategy for specific immunotherapy of 
myasthenia gravis (MS) based on genetic engineering of 
antigen presenting cells (MPCs*) to present the 
autoantigen acetylcholine receptor (AChR) and express 
the "warhead" *Fas* *ligand* (FasL). For transduction of 
MPCs* we prepared recombinant attenuated vaccinia 
virus vectors carrying the following three gene 
constructs: (i) AChR fused to LAMP1 to present AChR and 
target AChR-specific T cells; (ii) FasL to eliminate the 
targeted T cells; and (iii) truncated FADD to protect 
MPCs* from self-destruction by FasL. The engineered 
MPCs* effectively expressed the genes of interest and 
killed AChR-specific T cells in culture by the Fas/FasL 
pathway. T cells specific for an unrelated antigen were 
spared. Our in vitro demonstration that engineered 
MPCs* target and kill antigen-specif ic T cells 
represents a promising novel strategy for specific 
immunotherapy of MS and other autoimmune diseases. 
Copyright 2001 Academic Press. 



4/3,AB/25 

DIALOG(R)File 155:MEDLINE(R) 

(c) format only 2003 The Dialog Corp. All rts. reserv. 

09389481 21154084 PMID: 11254740 

Specific immunotherapy by genetically engineered 
MPCs*: the "guided missile" strategy. 

Wu B; Wu J M; Miagkov A; Adams R N; Levitsky H I; 
Drachman D B Neuromuscular Research Laboratory, 
Department of Neurology, Johns Hopkins School of 
Medicine, Baltimore, MD 21287, USA. 

Journal of immunology (Baltimore, Md. - 1950) (United 
States) Apr 1 2001, 166 (7) p4773-9, ISSN 
0022-1767 Journal Code: 2985117R Contract/Grant 
No.: 1R01NS37205; NS; NINDS; NS07368; NS; NINDS 
Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

We tested the hypothesis that MPCs* genetically 
engineered to present an Ag and to express *Fas* 
*ligand* (FasL) simultaneously can target and eliminate 
Ag-specif ic T cells. Transgenic T cells specific for 



influenza hemagglutinin (HA) were used as targets. 
We prepared recombinant vaccinia virus vectors (VVV) 
to transfer the gene constructs individually or 
simultaneously into MPCs*. We prevented unwanted viral 
replication by attenuating the VVVs with psoralen-UV 
light treatment. For presentation of the HA Ag, 
MPCs* were transduced with cDNA for HA flanked by 
sequences of the lysosome-associated membrane 
protein that direct efficient processing and presentation 
of the Ag by MPCs*. As a "warhead" for the MPCs*, 
we transduced them with the gene for FasL, which 
induces apoptosis of Fas-expressing activated T cells. To 
protect the transduced MPCs* from self-destruction 
by FasL, we transferred cDNA for a truncated form of 
Fas-associated death domain, which inhibits 
Fas-mediated cell death. Our results show that the 
engineered MPCs* effectively expressed the genes of 
interest. MPCs* transduced with VVV carrying all three 
gene constructs specifically killed HA-transgenic T cells 
in culture. Coculture with T cells specific for an unrelated 
Ag (OVA) had no significant effect. Our in vitro findings 
show that MPCs* can be genetically engineered to 
target and kill Ag-specif ic T cells and represent a 
promising novel strategy for the specific treatment 
of autoimmune diseases. 
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FasL/Fas-mediated lysis represents the major 
cytotoxic mechanism for CD4(+) effectors, with 
important consequences for immune cell homeostasis. 
Upon stimulation by specific antigen-presenting cells 
(MPCs*), CD4(+) effectors can lyse the cognate MPCs* 
(direct targets) and neighboring innocent bystanders. 
Previously we showed that the neuropeptides VTP and 
PACAP prevent FasL expression and activation-induced 
cell death in T cells. In this study we investigated the 
effects of VTP and PACAP on FasL expression and 
subsequent direct and bystander lysis by CD4(+) 
effectors generated in vivo. VTP/PACAP inhibit FasL 
expression in allogeneic effectors, and reduce 



Fas- mediated cytotoxicity against specific allotargets 
and syngeneic bystanders. VXP/PACAP also inhibit 
FasL expression in antigen-specific CD4(+) effectors, and 
reduce their cytotoxic activity against both the 
stimulatory MPC* , and syngeneic or allogeneic 
bystanders. Since bystander lysis is involved in the 
pathogenesis of several autoimmune and 
inflammatory diseases, the identification of regulatory 
factors that limit this process is highly significant. 
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We describe a strategy for specific immunotherapy of 
autoimmune disease based on targeting the 
antigen-specific T cells in an experimental model of 
myasthenia gravis. To address the problem of 
heterogeneity of the T cell repertoire, we have 
genetically engineered antigen presenting cells ( MPCs* 
) to process and present epitopes of the 
autoantigen, acetylcholine receptor (AChR), to the 
entire spectrum of AChR-specif rc syngeneic T cells. 
MPCs* derived from BALB/c mice were stably 
transfected with cDNA for the key immunogenic 
domain of the AChR alpha-subunit, flanked by 
sequences of the lysosome-associated membrane protein 
(LAMP) that direct *APCs* to process and present the 
antigen via the MHC Class II pathway. Transfected 
MPCs* strongly stimulated AChR-specif ic T cells from 
BALB/c mice. *Fas* *ligand*, or antibody to Fas, 
abrogated the T cell response, by inducing apoptosis 
of the MPC*-stimulated T cells. The new results of this 
investigation are (1) that autoreactive T cells can be 
effectively targeted by autologous MPCs* that are 
engineered to present the relevant autoantigen, and (2) 
that these specifically targeted and activated T cells 
can be profoundly inhibited by agents that trigger the 
Fas-mediated apoptosis pathway. The present findings 
suggest that engineering MPCs* for simultaneous 
presentation of the autoantigen and delivery of FasL 



will provide a powerful strategy for the elimination of 
autoreactive T cells. 

4/3,AB/28 

DIALOG(R)File 155:MEDLINE(R) 

(c) format only 2003 The Dialog Corp. All rts. reserv. 

08953888 20243543 PMID: 10779747 

The regulation of CD95 (*Fas*) *ligand* expression in 
primary T cells: induction of promoter activation in 
CD95LP-Luc transgenic mice. Norian L A; Latinis K M; 
Eliason S L; Lyson K; Yang C; Ratliff T; Koretzky G A 

Interdisciplinary Graduate Program in Immunology, 
Department of Internal Medicine, University of Iowa, 
Iowa City, IA 52242, USA. 

Journal of immunology (Baltimore, Md. - 1950) 
(UNITED STATES) May 1 2000, 164 (9) p4471-80, 
ISSN 0022-1767 Journal Code: 2985U7R 
Contract/Grant No.: DK54014; DK; NIDDK 

Document type: Journal Article 

Languages: ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

The interaction between CD95 (Fas) and CD95L 
(*Fas* *ligand*) initiates apoptosis in a variety of cell 
types. Although the regulation of CD95L expression on 
activated T cells is an area of intense study, 
knowledge related to the induction of CD95L promoter 
activity in primary T cells is lacking. In this report we 
describe the generation of a novel transgenic mouse 
strain, CD95LP-Luc, in which murine CD95L promoter 
sequence controls the expression of a luciferase 
reporter gene. We use these mice to illustrate 
several important findings related to transcriptional 
regulation of CD95L in primary T cells. We demonstrate 
that maximal CD95L promoter activity occurs only 
after prolonged T cell stimulation and requires 
costimulation through CD28. We provide evidence that 
thymocytes express CD95L/luciferase after strong TCR 
ligation and that inducible CD95L promoter activation is 
present, but unequal, in both Thl and Th2 effector 
cells. We also illustrate that while agonist peptide 
presentation by MPCs* generates robust proliferation 
during a primary T cell response, the same stimulus 
induces only modest CD95L promoter activity. These 
results suggest alternate explanations for the 
well-characterized delay in CD95-mediated 
activation-induced cell death following initial ligation of 
the TCR. 
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The accumulation of activated CD4+ T cells and 
antigen (Ag)-dependent cellular interactions between 
thyrocytes and CD4+ T cells have been determined in 
thyroid gland from patients with Graves' disease. The 
Fas/ *Fas* *ligand* (FasL) interaction between 
antigen-presenting cells and T cells regulates the 
apoptosis of the former cells triggered by the latter 
cells. The inhibition of Fas-mediated apoptosis in 
thyrocytes could be a underlying mechanism of 
hyperplasia of thyrocytes in patients with Graves' 
disease. We investigated the potential role of Fas/FasL 
interaction between thyrocytes and CD4+ T cells in 
the induction of Fas-mediated apoptosis of the former 
cells induced by the latter cells. The presence of only a 
few specific T cells responsive to a putative 
autoantigen has hampered the investigation of 
specific T cell activation toward antigen-presenting 
cells (*APCs*). Therefore, we used a superantigen, 
staphylococcal enterotoxin B (SEB), to examine specific 
T cell activation toward thyrocytes in vitro since it 
stimulates a large proportion of T cells with particular 
Vbeta elements. Spontaneous apoptosis of thyrocytes in 
culture was not found even in the presence of 
various kinds of cytokines. In contrast, a clear 
induction of Fas-mediated apoptosis by anti-Fas IgM was 
determined in interferon-gamma 
(IFN-gamma)-stimulated thyrocytes. In addition, a 
significant cytotoxicity of purified CD4+ T cells toward 
IFN-gamma-stimulated thyrocytes in the presence of 
SEB was induced, and the addition of anti-HLA-DR and 
-DQ monoclonal antibodies (mAbs) or blockade of the 
Fas/FasL interaction reduced this cytotoxicity. FasL 
expression of CD4+ T cells cocultured with 
IFN-gamma-stimulated thyrocytes in the presence of 
SEB was clearly induced. Furthermore, the addition of 
mAbs against CD54 and CD58 inhibited both cytotoxicity 
and FasL expression of CD4+ T cells. The cytotoxicity 
of CD4+ T cells toward IFN-gamma-stimulated, 
SEB-pulsed thyrocytes was markedly inhibited when we 
used thyrocytes cultured with IFN-gamma in the 
presence of thyroid-stimulating hormone (TSH) as 
target cells. Our results suggest that 1) CD4+ T cells 
were activated by thyrocytes expressing MHC class II 
molecules in an SEB-dependent manner and then 



expressed FasL. 2) These activated FasL+ CD4+ T cells 
killed thyrocytes by interacting with Fas on thyrocytes 
and FasL on activated CD4+ T cells, The presence 
of costimulating molecules such as CD54 and CD58 on 
thyrocytes was also necessary to generate activated 
FasL+ CD4+ T cells. 3) Since the actions of thyroid 
stimulating antibody (TSAb) toward thyrocytes are 
similar to those of TSH, one goitrogenic activity of 
TSAb may, in part, be due to the inhibitory effect on 
Fas-mediated apoptosis of thyrocytes triggered by 
activated CD4+ T cells. 
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We assessed the effect of modified antigen presenting 
cells (*APCs*) expressing high levels of *Fas* *ligand* 
(*APC* -FasL) on post-viral chronic inflammatory 
disease. FasL-def icient B6-gld/gld mice infected with 
murine cytomegalovirus (MCMV) cleared the virus from 
their lungs, kidneys, and livers within 2 weeks of 
infection. However, inflammation persisted in these 
organs for more than 8 weeks, with a chronically 
increased T-cell response to MCMV-infected *APCs* 
and production of autoantibodies. Administration of 
*APC*-AdFasL at 4 weeks suppressed this inflammation 
and diminished the T-cell response and autoantibody 
production. *APC* -AdFasL that had been transfected 
with ultraviolet-irradiated MCMV were more effective 
than uninfected *APC* -AdFasL in ameliorating the 
chronic inflammation. *APC*-AdFasL migrated 
preferentially to the spleen, where they triggered 
apoptosis of lymphocytes in the marginal zone of the 
spleen. These results confirm that Fas-mediated 
apoptosis is not required for clearance of virus, but is 
required for down-modulation of the vtrally induced 
chronic inflammatory response. This organwide effect of 
*APC*-AdFasL appears to be mediated by elimination of 
activated T lymphocytes in the spleen before their 



emigration to the target organs. 
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Epidermal Langerhans cells (LC) are potent 
antigen-presenting cells ( *APC* ), that play a crucial 
role in initiating cutaneous immune responses. The 
Fas/*Fas* *ligand* pathway has been implicated as an 
important cellular pathway in the regulation of 
peripheral immunity. The morphologic, functional and 
phenotypic characteristics of LC are becoming 
well-characterized. However, the mechanisms involved in 
eliminating LC are poorly understood. In this report, we 
demonstrated that murine epidermal LC const itutively 
express the Fas antigen (CD95) and the expression 
was up-regulated by the addition of IFN-gamma in 
cultures. Interestingly, epidermal LC underwent 
apoptosis by the addition of both recombinant soluble 
*Fas* *ligand* (FasL) and IFN-gamma, but not by FasL 
alone. These results suggest that LC may acquire 
the susceptibility to Fas-mediated apoptosis through 
up-regulation of the Fas expression by IFN-gamma 
derived from activated T cells and that the elimination of 
LC may be important for preventing excess cutaneous 
inflammatory diseases. 
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Immunoregulation of lymphocytes and macrophages in 
the peripheral immune system is achieved in part by 
activation-induced cell death. Members of the TNF 
receptor family including Fas (CD95) are involved in the 
regulation of activation- induced cell death. To determine 
whether activation-induced cell death plays a role in 
regulation of dendritic cells (DCs), we examined 
interactions between Ag-presenting murine DCs and 
Ag-specific Thl CD4+ T cells. Whereas mature bone 
marrow- or spleen-derived DCs expressed high levels of 
Fas, these DCs were relatively insensitive to 
Fas-mediated killing by the agonist mAb, Jo-2, as 
well as authentic *Fas* *ligand* expressed on the CD4+ 
T cell line, A.E7. The insensitivity to Fas-mediated 
apoptosis was not affected by priming with IFN-gamma 
and/or TNF-alpha or by blocking the DC survival 
signals TNF-related activation-induced cytokine and 
CD40L. However, apoptosis could be induced with 
C2-ceramide, suggesting that signals proximal to the 
generation of ceramide might mediate resistance to Fas. 
Analysis of protein expression of several anti-apoptotic 
mediators revealed that expression of the 
intracellular inhibitor of apoptosis Fas-associated 
death domain-like IL-l-converting enzyme-inhibitory 
protein was significantly higher in Fas-resistant DCs 
than in Fas-sensitive macrophages, suggesting a possible 
role for Fas-associated death domain-like IL-l-converting 
enzyme-inhibitory protein in DC resistance to 
Fas-mediated apoptosis. Our results demonstrate that 
murine DCs differ significantly from other *APC* 
populations in susceptibility to Fas-mediated apoptosis 
during cognate presentation of Ag. Because DCs are 
most notable for initiation of an immune response, 
resistance to apoptosis may contribute to this function. 
7 logoff 

06apr03 10:27:09 User217743 Session D600.3 
$10.63 3.323 DialUnits Filel55 

$6.72 32 Type(s) in Format 4 (UDF) 
$6.72 32 Types 
$17.35 Estimated cost Filel55 
$0.70 TELNET 

$18.05 Estimated cost this search 
$18.06 Estimated total session cost 3.557 DialUnits 
Logoff: level 02.12.60 D 10:27:09 



